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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the bandwidth 
of a memory from decreasing by generating a second 
reference voltage variable depending on an external 
power supply voltage and supplying a data output butter 
with an internal voltage generated based on the second j^i 
reference voltage thereby preventing a skew from being 
generated between high and low output voltages by an 
abnormal external power supply voltage. 
SOLUTION: An internal power supply voltage generator 
200 generates an internal power supply voltage VINYQ 
inversely proportional to an external power supply 
voltage EVC when the external power supply voltage 
EVC is higher than a specified level, otherwise generates 
the internal power supply voltage VINTQ proportional to 
the external power supply voltage EVC. Consequently, a 
skew is not generated between high and low output 
voltages in a semiconductor memory 100 due to 
fluctuation in the external power supply voltage EVC 
even if an external power supply voltage EVC higher 
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zt^mLt-ri> it^Ji 1 iz%mcr>mtwiE^^ t u si 

a. 

im^mAl x-^'arffi^^-r-l.a^iO^* U-fe/Utr-i- 
mz^m-th 7-'- rJ' ai:b^ -y 7 r , 

fmmmm^mmzmm^zm':i\ ^xm2 ^ 
^-r -i-^s' -yyr m.mmt^mj±^i^t ^mx. s .r t Sr 

mm. 

[ 6 ] ^\'^mmm^msi)m^coms\2).TX'h 
s^-^, ^2»P«JE*ii'hS^«}!iffiJ&mffitcitC»J-^^:: 

mfiam 1 mmm&imm^hm 1 y- h t . 
y-\fizm^$tttzm2iQ^t^:^^mii-=J^^- 

ms£m 1 y- K izi^-^^titam i ssspi: miesg 2 y - k 

lz^^^iXfzm2fQUtz:^i-^m2U~>'X:P-t . 

m?M2y-vi,zm'^^ixf.zvu-yt. v-xt. 15 
lem 1 y- F iizm-^^ tifzy- h t $:^-r i-m 1 n mo 

Hi^-i^t. f^smmmz^^-^^ixfzv-y^t. Huie 

MOS 

mfiei^ 1 y-Y<,zm-^^ixtzv-:^t. ms mm.&i.z 



- F i: . Miam 1 y- S:*-r-l.m 

imA ciE«iom«i2]ssy ^ i;^a. 
mu^2^mmsLi^m^ixtzm,mzm\-thms.^m 

«ine^sii$^ife^5-is«-r-s. y- H i: . 

Btnem 2 s^i^jEtc^-^ ? ^iTt y i , -mis y - K 

md^2wmmzi^^^tvtz:ifi^^^-r^mi p 

MOS h^Vi^'X^' — 

Htnsy-K(c^-&§ix/2y-xi:. mm^smmmmz 
^-^^titz vu-yt . luiay- v^iz^-^^tu-zy- h 

2PMOS hyy-J:x^-k^ 

[it*3iio] mmmKi^i-^mmiztiux. 

T^nMm^nKi^^'ti>m2 y-vt. 
x:hm&^mt^^3 y- K t , 
mmmmK^mm-ttmA y- h t , 
H?ie^«s«::«-w$ ixfzmmz^wi-t^mz^wm 

k. 

mi^-ri>msmm^k. 

mummmzmtx . mii±.^mmmii^mEizx^x 
m^^z^-i^wi-riy-juT-yy-^m^k trmt. 

mi^m^tifzmE^mm-ri>m4 y- h h . 

mEmAy-'Pizm-^^tLfzV-:^k . nsy-h'tc^ 
■^^tifzw—yk. Huie^sy-Kit^^^fLTty- 
b t . 1in£^4 y- h' tcf£-^$ix/i2^iiis2r*-r l>ll 1 P 

Mosh^^y-Jxi^—k. 

mriE^5y-FC^-^$:^x/iy-xi:, HtrieB2y-K 
ic^-^Siifv: K u-yk . Miam 2 y- H(c^-^$ix/i 

y-hk. msm 1 y- Ktcjg-^^ix^c*^*^:^^-^^ 

2PMOS h9y=JX:^-k^^thZkz:mWLk-rh 
[000 13 

vmrntzmK). i 0 P L < (i , #^f4:y t u t=i£ffl-r •& 
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[0002] 

[00 03] tiiti^—S'9hnmSitOHt^lii-:hizM 
■rSiJ'a-y^jSi^rat SACfccoraPt (gap) 

;PB#iatCC*m^tc:t«c#-t'S.3ty)f*)S. ^n-y^if 

^;i.-^ra*HOHt t SACfcCOfai:. tOHttS 
ACfccoraEST'*)!.. tOHt t SAC(i±#i:TI^ 

■oxmib(>ix. t SAC(iTl^^^^ratc<J;-^TSfeA6<^ 

oHfctsACi: <rmM<omwi.'^m^fi^ms.b^si<^ 

[0004] ll?ISft*§«EcO^>ft,tCj:-l. t OHt t S A 

s^mmwmmKi>z i -? -c ? ix-s. . 
fiw&mEf:-f-^aj:^i>'N*-y ht(^mzm.mzm-^^tifi 

«SE^8&Srig-r ^ 7'-;l/T -y 7-M O S h ^ >'>>X - 

mKi<zj:^xm>!b(^ixfzr-x h $ixfzmmizX'>xm 

[00 0 5] t*-t^*-''^. i> LS1tlS#^*&«jEA^±5S 

rJ' ai:*:lia!)a5rt<7)T-;L'T -y r h 9 >'>'';^ :7-«y -X 
- Kb—vflffifitiJp^ix^, ;ix{±T-;ur-yr h7 

mbm:tii:fj^St<omzx^^- (skew) Srl^^-r 
[0006] 

[0007] :^^BM<7)m<r>mmi^m'^9mmM'^^m 



ti«-t-2.c:^T-J>-l.. 

[0008] *ilBBJOC:<0@e<Ji: . . #^{5:?l-iC 

(^Ji-tf. 2. 5V) iOiav* 
b # . :?hgi5«i!I«^«JElCj£Jtf?iJ-r^l^a5«?)I«l&«E 

[0009] L:t**-?T. jE^&i'has^jg^^mffiULhft 
[00 10] 

[iSSS:»^-r.i./i*^^7)*S] *^BBi01#mt^J;S 
l*ia5«^«*&«ff{i»l««i®E (mt^. 1. 1 

V) i:^±-t^mi&mmm^^t. ^yummm^^m. 
LT^-fts ix^m 2 *2^mE^ii±-r 2« 

^LT, F*>lgP1Il!S«^ffijE5rT-^ai:^^N'-y 7rtCti« 
■r^^^'•y7r«^l«^&mff^f5^*-r-?.. ^2S^i« 

2 . 5 V ) J: OlSv^i: ^ . *l-a5«aSttl&1LEtCit]tCa|-^ 

m^mzizitmThm2wmK^^-ri , 1^2^ 
mK^^anK^msb . mmmf^^b. r-zur-v 
y^mnsxm&^ti^ . «s^iijsi«4iS2S?*iiE«r^ 
wi^tit:m&i,z-!^m-r^, miutiiissnim 1 *jis«e^ 
^w\^tifi:^bsmLximmz^^-th. y-)v 
T •yyim^iiim.m.mzm\:.x^mmMm^mKi>zx 

^T^2SSpf|JE&IE»t-i. , 
[00 11] 

[ 0 0 1 2 ] 1 S:#B§-r •& b < *f^BfltC i S^HIK 
4^frp{^U5IB*«7'U.y^'la-C••^LTV^-i>, ^^US 
ai OOJin-TKU-XA i JrSflf.&n-TK^XVN 
•y^TlUKl lot, X/7ATHUXA j 2:Sft-r-i.;<7 
5i^rKU':^><-y7TlsIB&l 2 0i:. o-fc;<?7A-CE 
^J^iiT-rJ't'-y h^lf^-r-5.^iiJ^0^tU-fe^V-t, n 
— Th'l^XA i lcSo'V->-C^^:D-fe;UTl/— 1 2 50d 

■hir^coxj-imm-r^^-f^ n-ymss 1 3 0 i: . 
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mm>^m/K-:h/\i!>ih (I /'o ) y- h ESS 1 5 0 »: , 

7=^-^-0 8 i ar I /O^n*-/ HDQ i SrSlI^-f ■5>T-:5'itJ 
J^taE^SsESS 2 0 0 ar-t-tyP^aiSiHtt^^mEV I N 

[0013] o o {±m i mm 

RE F 1 m$ms.^^^ 1 7 0 h , 

H 2« SP^E3^fsV R E F Q ar^-r Sll 2*JpmE 
1 S 0 k . ^-N'-y 7 T«®«J&«lEi: LTrtgCmiS 
«^«EV I N T Q h^^-yyr mM-^^M.^.^ 
^Sl SOhar-^tf. mikm2S2ittBE^^l 7 0 
f: 1 8 Cs'-y 7rlPS«*&^E^fsl 9 0(i{'h«15^j® 

mf^msEvcsfit^-ri., 

[00 14] m2t.i'f—^\ii1l-'<--vyr 1 6 0<^pifflE 
8Sm$-S^LTt^-S. 7^-;5'ai*''N*y7r 1 eOtiNA 
NDy-hGl, G2, SZ/GBk, Wn*-:? 1 V 1 
SIX I V 3 k . y'X^ >f yj^BSS 1 6 2 i: , m^jIBttE 
8S 1 6 4 i: Sr-^tf , II 1 N AN D^r'- h Q l {iiS^igipa 
Si: I /O^r'- b 08& 1 5 0 *>^>-r-^'«-^D B i 

:*3ft-^DB i kPTRSTC7)NANDy-MiSai:'3fi 
#S:SfiH-StB:»3$-^tJ. Sll-f WN'-^I VKi-r- 
^fi-f-DB i kR*K$iX7tfi-tDB i/'N'-kSr^mf ■?> 
X-fi^^-th, Sg2^>'>'N'-^' I V2{i-Y>>'^'-^ I V 
1 *-ibR|g$*T^v:(l-^D B i 1 A:*] 

k. $iJ»fi-^PTRSTI:Sfrrsm2A:'3k. A:tim 
■tDB i-'N-kPTRSTiJONANDi^Stii^jfi-^-^ra 
^■r'i.ai:^kS:^r-ri.. ^2-f >'^n'-:5' I V3ii^2N 
ANDy-hG2«oai^]H^#$tL7tA:'3k> ai:^IEijF 
ES^l 64tCJS-^$ixfcai:^5:^r-r^« y;:^f-< ^-i/E 
Kl 6 2{i:lll NANDf-bGl£?3ffl^]t2^-^$iX/i 
A^)S:*-^-'l>W I V 2 k ; >'>'^'-:^' I V 20 

MN 9 SrSTP^gPltjiitt^mjEV I NTQtC^-^$iX7t 
»21|iiik. =Sf^>'N*>-:J'Cl<7)|g2^ffik:J^'f?i-H«gE 
$iX7t h 7 yJX ^' - M N 9 k SiltcltilSiXi^c V 
k. ai:blE«)EgSl 6 4t2^-^$fL7tHU~ykmi N 
A N D y- h G 1 fc^s-^ $ tut y- b ^ -I. r-/UT 

-/yPUOSVvy'JX9—U]<i l O k ; T— ;l'T y7" 
\^'7>'~JX-^—^P 1 OiOHl^-yilSig^iX/iFb— 
i^k, ^^(iTgi5m}lf.«J^«ff (EP*>. ^CE) G 
NDl:«g8;?iX7ty-^k. m3NANDy-hG3<7) 
^■ti $ iXJ^C y- h z: ^-thy-fi-y^ V N M O S 
h7:^i/'^:J'-iil:*DiE»ES&164 {i^'hSBSiKft^^^E 



EVCt:if^§iXfcH^->'k. al:'3V^••y KDOUT(C 
JS-^^trfcy-Xk. yx^r 1 y'f^^^l S 2mzhy 
MPlOkMNl OOh'U— MCfS-^^ix^ 

k, *S^€l!iftj&mffiGNDtl^-^^iX/tV-Xk. 
[ 0 0 1 5 ] x-^J'ft-g-D B i **igtiaK;UT-ab 0 

3NANDy-hGlkG3 COiH^m^iii&^^i^'^lV' 
iz^ >5.SI2NANDy-hG2 (^ttifim^-ltl^WIkU 
'^^/UC^S. 7'XT-'f >'^^ES&1 6 2t:i3V->T, (^1 

Wi^yy^ A-^* N'i/ ^ c 1 1 7'— ;l-t -y t h 5 > i^;^ 

^-MP 1 Q-^w:n'M<ny-x.Y^ixfzms. kmi. 

{f. *«jVINTQxl. 8V) 2rlll7'-;^T■yry- 
HDOKl5(i^t5:^]rellJllIS&l 6 4|*10 (SI2r-/^T y 

yvyy-Jx^-h^^l^f:^) y-)VT -^yhy yvx ^ 

-MNl l<?Dy-bfcSfit-r-&. y-HDOK(7)7'-X 

V I NTQt~tiSc#-r-I> . -lOk - ffilHSl/^;W3:7- 
;l^T -y 7V - H D O KV '>{iai:'3lEK)ES& 16 41^ 
£7) {|g27*— ;l'^*'>>'h7Vi^'X:5'-k?i^LJt) r— 
r'!^>'h9>'i^>^^'-MN 1 2fc:^$ixS3t«>, |g2 
y—)Vy^yV'7y'JX^~U\\ l 2{i:5'>'5!-7$fL 
■S. ta!oT. y-HDOK<3D«E^'<-;W±m^'-K>-7'^ 

N-i^ rJ' J: I. .-KV t y k -f I V 2 

t^«fiLco^nT'$>?.*^'b. m2r-;i'T-y7'h7>>=;='. 

rJ'-MNl \M^y:^y'^iX^ ai^)>'\*>y KDOUTf?)m 

[0016] --n. T-^m-f-D B i {iflS^SP^P 

/l- ) T'fc 0 . P T R S T 

mk^3NANDy-hGlkG3<7)a}Sjfi^{i 

;^t&S^'<.^WC^O, ^2NANDy-hG2(7)aj:^fl 

^liffif&a v^v\zf£ Lfzti^-^z. mi y-fUT y 
yhyy-Jx-^-MP 1 oi,±-^y:^y^lx^ m2y~)V 
y'^yYvy'Jx-S'-Wi^io\i.-$'y:^y^ix. m2y 
-ji-y^yhyy'Jxi^-MNi 2ii9y:^y^ix^. 

MIIBt|CaJ:^>'N'-y h D OUTc7)«El-'<-/W±ffiifea^'<. 
[0017] L*»L^*^'<^. jESHilf.etJ^mffU'^/I'L 
2. 5V) li±MLt:mi&<^^mi^^=tV^mizm^^ 

ti. y- H D o K(i*%HjcoBtrfefi!*<75Sffia5^ic^^ 
mM<^y-xh^ixfcm&x'm^^ix. %2y-)vr-j 
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^T^mmmmik^c^mz j; o t , ®Eaj:tiisti£E 

voH t tiitii&m&yoLb<7)^cox^ j^—h<^^ti 

*feS2 0 0tcS).5.. 

[ 0 0 1 8 ] 03 1 1 7 OOif iffl^ 

y;?.^'Rl i:R2 NMOSh5>'i^';^:J'— MN 1 i: 
MN2i;. PMOS h7:xi>X:?-MP 1 tX-i^^^fL 
S . i^'X ^ - R 1 cO-SSS|5{4i'KgC^ai«*&«E ( ±gl5 

^mEVREF^^ft-rS^l y-K 1 AiZ^-^^tl 
U'>''X^'R2<7)-SgSi5{4mi y-H 1 4tC^^$ 

ix. 'ecoffij£OSg5{±^2y-Hi eicjs-^^ixs. nm 

05 h5>-i^X:J'-MN lTOi:MN2{±|g2 y—H 1 

6 i: «2p«E ( TwmmJSki^mjs. > g n d t <r>^i,zm.n 
{,zm'^^ixrzv-x-Y\^-ymmm& (aB*>. ^f-^y 

S-^S, NMOSh5>'v'*X^— MNlkMN 

2<7i'r~ h«m 1 y- K 1 4 fcJ't-gPttiiift^mjlE VC 
Cl^^^-^^a^. PMOS h^i^i^XrJ'-MP IJilg 
iy-Hl4tc^-^$ii;ty-xt, igtfittJIGNDtc: 

~Vt. lll«^i«EVREFtcepJn$tl!t*:f<s (^v^ 

[00 19] ^l^mffiVREFJiPMOS h^Vv'' 
MP liOJ^l^^-a/Uh'mEVtpi tNMOS b7 

H 1 «2P^V R E F (^mTO J: 0 {,Z^X'% S . 
VREF= Vipi + Vdn, 
= Vtpi+ (Vipi/R2) Rtr 
= Vtpi+ ( 1 +Rir/R2 ) 

C^T\ Rir{4NMOS h5>'>^X^'— MN 1 i:MN2 

[00201 ^co*a^3&»^> . i'i.a;iii!i«*&«EE vc 

{4^ 1 ^®BET V R E F S-^-r S HISS 1 7 0 tc!^^ 
F«flE Vtp , tcilltM t . SiaffiiOfaRi r 

[002 1] 04 ar#Hl-t-S . m2SJ*mBE^fll 
8 0iO»SiaiE]^«Bg^^tTV^i>. m2«2»«ff^±SI 
1 8 0{illlSiei{iS2 1 2 i: . r-zPT •ynB«^2 1 
4i:, SE^8'J§I2 1 6i:&-irO. llt!)tiilSfff2 1 2\i 
PMOS h7>-i^'X^'— MP 2i:MP3tCj:-pT?efiic$ 
7— (current mirror) i;. 
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NMOS b7V>^:^^'-MN3^MN4tc;ioT?^^§ 

)^BS:$ix^v:^»£i^>':*— (current sinke 
r ) X-m^^flh , mSl 5 7-M P 2 i: M P 3 trtiJ-hSP 
«llItt^«SE VC*i#tf&$iX^ . h 7 yi^Xi^-M P 
2 f: M P 3 <7)**«i?Ha5lgiiflt$&tgEE V C tL 
-5.0 lgl«?imEVREF(4h5>i/';2,^-MN3fcM 

-hiimM^wm2 1 6tc^-^$ixi.. tfi:^3 y-K 1 1 

2 1 2i.imimmm&vRE.F^-i^m^2 1 eo^^fij^ 

af^mEEVd i vtit^LX. ib^milS c omp Sr?& 
^SlJ^^l^ttffiVd i v*i^l^«ffiVRE 
FiOffiv^i:^, It^flffiScomptiMii-^^ix. ^2 
^mffiVREFQ2ri«jD^-tJ:^. R®, :ii-fiJSix^^ffi 
ffVd i vj&sigl^^VREFiOlgV^i:^. im 
mJESc omp«iijD$iX, l|2SSimSVRE F Q*r 
^-^-tf-.?. « y'~/UT •yy'mm^2 1 4{4y- h*V- 
K 1 7tS-^§iX/iPMOS h7:yi^'X:J'— MP4Sr-^ 
tf. h^yi^;^:*'— MP4<7)V— x-Hl^— :^^-^>'^ 
;H±^2«^«BEVREFQ^ilft-r'i./ia6(c, 9\-mm 

mmi^mEEvct y- h 1 8 1 comizm-^^ti^ . y 

-;UT«yrig»S2 1 4{i^|.a5^}il«*&«JEEVCfcJ: 
o-CS2S2|tmJE&!iEtH-&. «Eig«fff2 1 6{4y- 
H 1 8 fcg^tfeltffiGN D i:<^P^tCit?lJlZ^-^$n/v: 20 
iOffittH-SMP MO sy-y yi^Xif-M P 5 i: MP 6 
■dS^^ixS. h5>->''X;5'-MP5tMP6<Og^y 
-Kl 9{4lltttiip5f52 1 2|*IiOb7>'>'';^:?'-MN4 
coy- h ix§ . h 7 >- i>'X M P 5 (7):^m±fh 

^mmmi^msEvcizi^^tL^. msii^wm2 1 e 

{±m2flffiVREFQS:m>EVd i vT':J^fJ$iX^ . CI 
£7)«EEVd i vJ4y-Kl 9*^TllI&liigS2 1 2{C 

«e^$*xs. 

[0022] lE'^^i-^mmmt^mzi^xti^n^mMmtk 

:«-i>JSIlIfi& 2 1 6l*gcOPMOS b7yj^'X:5'-MP 
3 ;u H^Vip6*iiiJD$ix. :5J-fiJSixfc«ffiv 

d i v*^tiJfl$ix-5. J: dtc-ri), JS:^egtC, iE^?hSB« 
(fif"Ji.{f. 2. 5V) IiUii0^hg|5^l!i«t*&mBE*^ 
^ y lc«*#$ix-S. t , a 7 OCS^ L:^>: J: 3 ttJi- 

pi^tifcmm'^d i v*ij:b^«tciijn$ix. ^isj^m 

EVREF*<-^ (fiBj;c(i\ 1. IV) (c^tit$ixS*^ 

^2SJp«BEVREFQ*^jtij'^$iX-i>, 
[0023] 05{4^N''y7Tllii«i^^S%&Sl 90 

cr>mmmmm^^^Lx\>^^. ^<-y y rmmmi^mK i 
9 0{iiasti4if5 2 sot. r-;i^T y rigiftfi2 3 2 

NTQ^iStt-ri,ai:^jy-H2 3 4 2:-^tf. ^m<m^ 

230(4PMOSh5 yi'-X:?— M P 7 i: M P StC i o 
TJg«§iX-i.«8iES7-i:. JtK1liE^^-r2.tt5:'3y 
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